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COMPLETE SPECIFICATION 
Diaphragms for Fluid-Control Valves 



We, JCoehler Aircraft Products Com- 
pany of 409. Leo Street, Dayton, Ohio, 
United States of America, a corporation or- 
ganised and existing under the laws of 
5 Ohio, United States of America, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the fol- 

10 lowing statement: — 

This invention relates to diaphragms for 
fluid-control valves and more particularly to 
a multi-laminar diaphragm having improved 
flexibility at low temperatures and which 

15 retain adequate strength to resist operating 
pressures. 

Devices such as valves and related fluid 
flow regulators which utilize a diaphragm as 
the means for effecting operation of fluid 

20 control means in response to pressure differ- 
entials in the fluid system, often have limited 
application due to the inability of the dia- 
phragm to resist rupture under extreme 
operating conditions. For instance, main- 

25 tenance of an integral diaphragm which must 
operate at low temperatures, is extremely dif- 
ficult due to the embrittling effect of the 
cold on the diaphragm material. 
It is an object of this invention to pro- 

30 vide an improved diaphragm structure 
which has adequate strength and will retain 
its flexibility at extremely low temperatures 
thus preventing rupturing of the diaphragm 
due to cold embrktlement. 

35 Accordingly the present invention consists 
in a diaphragm for fluid-control valves com- 
prising a first membrane formed of flexible 
impervious material, and a second mem- 
brane received in superimposed relation 

40 upon said first membrane and formed of 
porous and flexible reinforcing material, said 
second membrane being drawn tighter than 
said first membrane. 
The invention also consists in a dia- 

45 phragm for fluid-control valves comprising 
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a first membrane formed of flexible imper- 
vious material, a second membrane distinct 
from said first membrane and formed of 
flexible and porous reinforcing material, and 
annular membrane retaining means operable 50 
to hold said second membrane in superim- 
posed relation with respect to said first mem- 
brane, the area of said second membrane 
inwardly of said retaining means being less 
than the corresponding area of said first 55 
membrane to maintain said second mem- 
brane tighter under pressure than said first 
membrane. 

The invention further consists in a fluid 
control valve for controlling the supply of 60 
fluid under pressure comprising a housing, 
a valve seat in said housing in the path of 
flow of said fluid, a valve member for regula- 
ting the flow of fluid and a multilaminar 
flexible diaphragm carrying said valve mem- 65 
ber for engagement with said valve seat and 
comprising, a fluid impervious membrane 
sufficiently thin to insure flexibility thereof 
under sub-zero temperature conditions and 
consequently having low resistance to rup- 70 
ture at normal fluid operating pressures, a 
porous fabric membrane having relatively 
great resistance to rupture in contacting re- 
lationship with said impervious membrane 
to strengthen said diaphragm while main- 75 
taining the flexibility thereof, annular means 
securing outer annular portions of said mem- 
brane to said housing with the areas thereof 
inwardly of said securing means free to move 
toward and away from said valve seat, and 80 
said inner area of said porous membrane 
being less than said inner area of said im- 
pervious membrane to maintain said porous 
membrane tighter under pressure than said 
impervious membrane. 35 

In order that the present invention may 
be more clearly understood, reference will 
now be made, by way of example, to the 
accompanying drawings, in which:-— 
Fig. 1 is a cross sectional view throueh 90 
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a typical valve employing a multilaminar 
diaphragm according to the present inven- 
tion; 

Fig. 2 is a bottom elevational view of the 
5 present diaphragm structure showing the 
valve assembly; 

Fig. 3 is a somewhat enlarged sectional 
view taken along the line 3-3 of Fig, 2 to 
show the manner in which the various lam- 
lOinae of the diaphragm are arranged; and 

Fig. 4 is a fragmentary view of a valve 
with part of the casing wall removed to 
show the construction of the bleed port. 

Referring to Fig. 1 valve structure 10 
1 5 comprises a casing 11 including a lower 
housing member 12 and an upper housing 
member 13. the two housing members being 
ncld together by a plurality or studs 15 
which extend through housing 13 for thread- 
20 ed engagement with housing 12. Lower 
member 12 has membrane retaining means 
in the form of a ring J 6 attached to the 
inner wall thereof by radially extending ribs 
17 and defines an inlet opening 18. having a 
25 valve seat 19. Upper housing member 13 
fcrms an outlet opening 20 through which 
fluid flows in passing from the valve. A 
diaphragm housing 25 is removably secured 
to ring 16 by studs 26 which extend through 
30 an annular flange 27 on housing 25 to 
threadably engage the ring 16. 

A multilaminar diaphragm 30, with ap- 
propriate holes formed adjacent the outer 
periphery thereof, receives studs 26 as they 
35 extend through annular flange 27 into ring 
16 to secure the diaphragm in operating 
position between the diaphragm housing 25 
and ring 16 along the entire outer periphery 
thereof. 

40 The center portion of diaphragm 30 
receives valv-: means 31 which defines a 
generally centrally located orifice or fluid 
passage 32 to permit fluid flow from inlet 
opening 18 into the chamber 33 formed 

45 by the diaphragm housing 25 and the dia- 
phragm 30. Valve means 31 includes a 
plate like member 35 having an inwardly 
turned rib-like flange 36 on the front face 
to retain filtering screen 37 which prevents 

50 the possible entry of dirt or other contami- 
nants into fluid passage 32. The rear or 
upstream surface of plate 35 has a rearward- 
ly extending internally threaded nipple or 
projection 40 for threaded engagement with 

55 an extension 41. 

A valve member 42 is mounted on the 
nipple 40. and includes a resilient gasket 43, 
of rubber or the like, and a reinforcing and 
mounting plate 44 to which facing 43 is 

60 integrally bonded. The backing plate is 
preferably constructed of a corrosion resis- 
tant material like stainless steel, copper, 
brass, etc., although the particular material 
used will be. to some measure, dependent 

65 upon the natur; of the fluid being controlled 



by the valve. Following valve member 42 
on nipple 40 is the diaphragm 30 which is 
in turn followed by a ribbed plate 50 of 
similar construction but of slightly larger 
diameter than the aforementioned ribbed 70 
reinforcing plate 44. The extension 41 is 
appropriately secured to the nipple 40 to 
retain the various components in position. 

The diaphragm 30 together with the parts 
making up the valve means 31 is referred 75 
to generally as the diaphragm assembly. 

A coil spring 51 abuts the upper end of 
extension 41 and extends upwardly there- 
from into contact with the surface 52 of 
diaphragm housing 25 to insure that the 80 
valve member 42 will be normally urged 
toward its closed position against valve 
seat 19. 

As shown in Fig. 4. casing 1 1 is provided 
with a bleed port 55 which extends through 85 
the diaphragm housing 25, ring 16 and rib 
17 for connection to a fluid conducting pipe 
56 leading to a float controlled shut off 
valve. Port 55. as is clearly shown, commu- 
nicates with the chamber 33 between dia-90 
phragm housing 25 and the rear surface of 
the diaphragm 30. An exemplary manner 
in which suitable regulatory pressure is 
supplied to the valve dependent upon the 
quantity of fluid present in a storage con- 95 
tainer is shown in Patent No. 754.470. 

Referring now to Figs. 2 and 3. the dia- 
phragm 30 comprises a fluid impervious 
cup-shaped membrane 60 of sufficient thin- 
ness to insure flexibility and freedom from 100 
brittleness even when operating at sub-zero 
temperatures for example. -65'F. It is 
advantageous that membrane 60 be keot thin 
since the flexibility depends to seme degree 
upon the thickness of the material compos- 105 
ing the membrane. Therefore, a thin fabric 
61 has been coated with a thin coating of 
an elastomeric material to achieve the thin 
fluid impervious membrane 60. It is also 
possible that a molded, fluid impervious HO 
diaphragm having no fabric center could 
be used to obtain a membrane of the proper 
thickness. Use of such a thin membrane 
introduces the problem of achieving suffi- 
cient strength to resist rupture, a problem 115 
which is not solved by merely enlarging or 
increasing the size of fabric and the thickness 
of elastomeric material, since this merely 
increases the thickness of the final mem- 
brane thereby also increasing the stiffness 120 
and the tendency toward brittleness. , 
To enable membrane 60 to withstand C^rfl 
operating f orces, a fabri c membrane 6i_ of ^ 
cotton, riyiSn. ravon or other snimM* 
eriai. is secured adjacent membrane 60 by 125 
placing membrane 65 in abutting relation- 
ship with membrane 60 and holding it there 
by means of the casing U and plates 44 
and 50. Such operating forces may, for ex- 
ample, include a normal pressure of 35 to 130 
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50 psi with surge pressures of 225 to 300 material, and annular membrane retaining 

psi upon the closing of the valve. Membrane means operable to hold said second mem- 

65 is slightly smaller in diameter than mem- brane in superimposed relation with respect 

, m bnme 60 so that it is drawn slightly tighter to said first membrane, the area of said 60 

5 than membrane 60 when mounted, to insure second membrane inwardly of said retaining 

that membrane 65 will absorb substantially means being less than the corresponding 

all of the forces. Membrane 60 and 65 re- area of said first membrane to maintain said 

main separate at all times as shown in Fig. said second membrane tighter under pres- 

3. In this manner strength to resist rup- sure than first membrane. 65 

10 turing is imparted to diaphragm 30 without 5. A fluid-control valve for controlling 

increasing the thickness of diaphragm 60 the supply of fluid under pressure compris- 

so that there is no material loss of flexibility ing a housing, a valve seat in said housing 

at low temperatures. in the path of flow of said fluid, a valve 

As additional reinforcing means, the mem- member for regulating the flow of fluid, and 70 

15 bnme 65 is constructed with coaxial fluid a multilaminar flexible diaphragm carrying 

impervious reinforcing members 66 which said valve member for engagement with said 

limii the permeability of member 65 to the valve seat and comprising, a fluid imper- 

zone 70 between the reinforcing rings. The vious membrane sufficiently thin to insure 

concentric rings are constructed of a rubber- flexibility thereof under sub-zero tempera- 75 

20 ized cotton fabric suitably bonded to the ture conditions and consequently having low 

fabric membrane 65 and are particularly resistance to rupture at norma] fluid operating 

useful in assuring adequate strength adja- pressures, a porous fabric membrane having 

cent the inner and outer peripheries of the relatively^ great resistance to rupture in con- 

mcmbranc to preclude any tendency toward tacting relationship with said impervious ro 

25 ripping or tearing which may occur due to membrane to strengthen said diaphragm 
the holes through which the various moun- while maintaining the flexibility thereof, an- 
ting studs extend. Thus, the edge portions nular means securing outer annular portions 
of membrane 65 arc strengthened while the of said membranes to said housing with the 
zone of maximum flexture 70 is without areas thereof inwardly of said securing 85 

30 etestomeric material which may induce means free to move toward and away from 

cracking at low temperatures. said valve seat, and said inner area of said 

WHAT WE CLAIM IS: — porous membrane being less than said inner 

1. A diaphragm for fluid-control valves area of said impervious membrane to main- 
corn prising a first membrane formed of flex- tain said porous membrane tighter undergo 

35 ible impervious material, and a second pressure than said impervious membrane, 
membrane received in superimposed relation 6. A fluid-control valve as claimed in 

upon said first membrane and formed of claim 5, wherein the flexible diaphra^n has 

porous and flexible reinforcing material, said inner and outer edges, and wherein concen- 

sccond membrane being drawn tighter than trie fluid impervious reinforcing members 95 

40 said first membrane. are secured to the porous membrane adja- 

2. A diaphragm as claimed in Claim I, cent the inner and outer edges thereof in 
comprising two substantially coaxial ring- spaced relation defining a ring-like porous 
shaped reinforcing members secured to the zone of said porous membrane between the 
second membrane in radially spaced apart impervious reinforcing members to retain 100 

45 relation, the portion of said second mem- maximum flexibility in said zone. 

brine between said reinforcing members 7. A diaphragm for fluid-control valves 

being drawn tighter than the corresponding constructed substantially as hereinbefore 

portion of said first membrane. described with reference to the accompany- 

3. A diaphragm as claimed in Claims I ing drawings. 105 
50 or 2. wherein the second membrane is dis- 8. A fluid-control valve constructed sub- 

tinct from the first membrane, stantially as hereinbefore described with 

4. A diaphragm for fluid-control valves reference to the accompanying drawings, 
comprising a first membrane formed of flex- 
ible impervious material, a second mem- BARON & WARREN 

55 brane distinct from said first membrane and 16, Kensington Square, London, W.8. 
fanned of flexible and porous reinforcing Chartered Patent Agents 
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